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We present the fth list with resultsTables 3 to 7 are only available in electronic form at the CDS via
anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via http://cdsweb.u-strasbg.fr/Abstract.html. Figures
A1 to A17 will be made available only in the electronic version of the journal. of the Hamburg/SAO Survey for
Emission-Line Galaxies (HSS therein, SAO { Special Astrophysical Observatory, Russia). The list is a result
of follow-up spectroscopy conducted with the 2.2mCAHAand4 mKittPeaktelescopesin1999.Thedataofthissnap−
shotspectroscopysurveyconfirmed166emission−lineobjectsoutof209observedcandidatesandallowedtheirquantitativespectr
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Introduction
The problem of creating large, homogeneous and deep samples of actively star-forming low-mass galax-
ies is very important for several applications in studies of galaxy evolution and spatial distribution. Several
earlier projects, like the Second Byurakan Survey (SBS) (Markarian et al. Markarian83, Stepanian Stepa-
nian94), the University of Michigan (UM) survey (e.g., Salzer et al. Salzer89), and the Case survey (Pesch et
al. Pesch95, Salzer et al. Salzer95, Ugryumov et al. Ugryumov98), as well as some others, identied on ob-
jective prism plates many hundreds of emission-line galaxies. The Hamburg/SAO survey (HSS) is intended
to create a new very large homogeneous sample of such galaxies in the region of the Northern sky with an
area of some 1700 square degrees. The basic outline of the HSS and rst results are described in Paper I
(Ugryumov et al. Ugryumov99), while additional results from follow-up spectroscopy are given in papers II,
III and IV (Pustilnik et al. Pustilnik99, Hopp et al. Hopp00, Kniazev et al. Kniazev01). In this paper we
present the results of follow-up spectroscopy of another 209 objects selected on the Hamburg Quasar Survey
(HQS) prism spectral plates as ELG candidates.
The article is organized as follows. In section Obsredwegivethedetailsofthespectroscopicobservationsandofthedatareduc
= 75 km s−1 Mpc−1 is used.
Spectral observations and data reduction Obsred
Observations
1
The results presented here were obtained in a snap-shot observing mode during two runs with the Calar
Alto 2.2 mandonerunwiththeKPNO4 mtelescopes(seeTable Tab2).
Observations with the KPNO 4 mtelescope
The observations were carried out with the Ritchey-Chretien Spectrograph attached to a Tektronix
2K2K CCD detector. We used a 20020500 slit with a KPC-10A grating (316 grooves mm−1) in its rst or-
der, and a GG 375 order separation lter cutting o second-order contamination for wavelengths blueward of
7400 A.Thisinstrumentalsetupallowsaspatialscalealongtheslitof069 pixel−1, a scale perpendicular to the
slit of 2.77 Apixel−1, a spectral range of 3700−8300 Aandaspectralresolutionof 7 A (FWHM).Shortexposures(3-
5minutes)wereusedinordertodetectstrongemissionlinestoallowmeasurementofredshiftsandacrudeclassification.Noorien
shotobservingmode.ReferencespectraofanAr−Ne−Helampwererecordedtoprovidewavelengthcalibration.Spectrophotome
Calar Alto 2.2 mtelescopeobservations
Follow-up spectroscopy with the CAHA 2.2 mtelescopewascarriedoutduringtworuns(JuneandDecember, 1999, seeTable
3) and a G-200 grism (187 Amm−1, rst order) were used. The B-200 grism (185Amm−1, rst order) was
also used to reobserve 18 objects in order to improve the [Oii]λ 3727 A value.Therewerenoorderseparationfiltersapplied.Thes
A SITE 15 2K2K CCD was operated in a 21 binned mode during the December run (binning only
along the dispersion direction), while in the June run there was no binning applied. The wavelength
coverages were λ 3700 − −λ 9500 A withmaximumsensivityat 6000 A fortheG − 200grismandλ 3500 −
−λ 7400 A withmaximumsensivityat 4000 A fortheB−200grism.Thespectralresolutionwas 10 A (FWHM)intheJuneru
shotobservingmode.Theexposuretimesvariedwithin2-15minutesdependingontheobjectbrightness.Theobservationswerecom
Cdlamp)forwavelengthcalibration, domeflat, biasanddarkframes.Mostofthetimetheweatherconditionswerephotometricw
(FWHM). Only during two nights the weather conditions were variable with a seeing of 3 { 4(FWHM). The
measurements of these nights are marked by \" in Table 4.
Data reduction
Reduction of the CAHA and KPNO spectral data was performed at the SAO using the standard
reduction systems MIDAS MIDAS is an acronym for the European Southern Observatory package { Munich
Image Data Analysis System.nd IRAF[]IRAF is distributed by National Optical Astronomical Observatories,
which is operated by the Association of Universities for Research in Astronomy, Inc., under cooperative
agreement with the National Science Foundation.
The MIDAS command FILTER/COSMIC was found to be a quite successful way to remove automati-
cally all cosmic ray hits from the images. After that we applied the IRAF package CCDRED for bad pixel
removal, trimming, bias-dark subtraction, slit prole and flat-eld corrections.
To do accurate wavelength calibration, correction for distortion and tilt for each frame, sky substrac-
tion and correction for atmospheric extinction, the IRAF package LONGSLIT was used with invoking the
IDENTIFY, REIDENTIFY, FITCOORD, TRANSFORM, BACKGROUND and EXTINCTION tasks.
To obtain an instrumental response function from observed spectrophotometric flux standards, the
APSUM procedure from the APEXTRACT package was used rst to extract apertures of standard stars.
Then the sensivity curve determined by the STANDARD and SENSFUNC procedures was applied by the
CALIBRATE task to perform flux calibration for all object images. Finally the APSUM task was used to
extract one-dimensional spectra from the flux calibrated images. In case that more than one exposure was
obtained with the same setup for an object, the extracted spectra were co-added and a mean vector was
calculated. In case of several observations with dierent setups (telescopes or grisms) for the same object,
the data were reduced and measured independently and the more reliable values were taken.
To speed-up and facilitate the line measurements we employed dedicated command les created at the
SAO using the FIT context and MIDAS command language. The procedures for the measurement of line
parameters and redshifts applied were described in detail in Papers III and IV.
Results of follow{up spectroscopy Resfollow
In Table summary we present the results of the observations. The 209 candidates were selected from
our rst and second priority samples introduced in Paper IV.
Of 169 rst priority candidates, 141 objects appeared in our list as new ones. 28 objects were listed in
the NED as galaxies or objects from various catalogs with known redshifts and some of them already had
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information on emission lines in earlier publications. All objects were included in our observing program
in order to improve spectral information. Comparison of our velocities with those of galaxies with already
known redshift shows acceptable consistency within the uncertainties given.
Another 40 candidates observed were taken from the list of second priority candidates. As described in
Paper IV two samples were created from this list. A \random selected sample" containing randomly selected
objects from the list and the \APM selected sample" which uses additional information for selection. The
\random selected sample" was created to access the fraction of BCGs in the second priority list and contains
43 objects. For 26 of them the spectral data were presented in Paper IV, while for the remaining 17 candidates
observed with the CAHA 2.2 mtelescope, thespectralinformationispresentedhere.Theresultsoftheanalysisforthissamplew
galaxies.
The second, \APM selected" sample comprises second priority candidates which are classied as non-
stellar on Palomar Sky Survey plates (PSS) in the APM database, and have blue color according to the
APM color system ((B −R) < 1.0). Here we give spectral data for 23 objects from this sample. Except one
all are ELGs conrming the eciency of this selection criterium to pick up the BCG/Hii-galaxies from the
second priority list (cf. Paper IV).
Emission-line galaxies
The observed emission line galaxies are listed in Table 3 containing the following information:
The spectra of all emission-line galaxies are shown in Appendix A, which is available only in the electronic
version of the journal.
The results of line flux measurements are given in Table 4. It contains the following information:
Below we give comments on some specic cases:
Quasars
The main criteria applied to search for BCGs are a blue continuum near λ 4000 A andastrongemissionline−
−−expectedis[Oiii] λ 5007 A−−−inthewavelengthregionbetween5000AandthesensitivitybreakoftheKodakIIIa−
Jphotoemulsionnear5400 A (seePaper I).ForthisreasonfaintQSOswithLyαλ 1216 A redshiftedtoz 3 or
with Mgiiλ 2798 A redshiftedtoz 0.8 could be selected as BCG candidates. In Papers I{IV we already
reported on the discovery of a number of such faint QSOs. They have been missed by the proper Hamburg
Quasar Survey since the latter is restricted to bright QSOs (B  17−17.5). Here we report on the discovery of
ve high-redshift faint (B > 17.5) QSOs. For all but one of them, we identied Lyα λ 1216 A redshiftedtoz 3
as the line responsible for its selection. One object (HS 1301+4233) shows a broad emission line tentatively
identied with Mgii λ 2798 A.Howeverthisidentificationremainssomewhatuncertainduetolowsignal− to−
noiseofthespectrum.TwoofournewQSOs : HS 1224+4410andHS 1541+4452, haverecentlyappearedintheNEDasradiosour
448AinDouglasetal. (Douglas96)).ThedataforallfivequasarsarepresentedinTable 5.F indingchartsandplotsoftheirspectra
siteoftheHamburgQuasarSurvey(http : //www.hs.uni− hamburg.de/hqs.html).
Non-emission-line objects
In total, for 43 candidates no (trustworthy) emission lines were detected. We divided them into three
categories.
Absorption-line galaxies
For four non-ELG galaxies the signal-to-noise ratio of our spectra was sucient to detect absorption
lines, allowing the determination of redshifts. The data are presented in Table 6.
Stellar objects
To separate the stars among the objects missing detectable emission lines we cross-correlated a list of
the most common stellar features with the observed spectra. In total, 21 objects with denite stellar spectra
and redshifts close to zero were identied. All of them were crudely classied in categories from denite
A-stars to G-stars, with most of them intermediate between A and F. The data for these stars are presented
in Table 7.
Non-classied objects
There was no possibility of classifying 18 objects without emission lines. Their spectra have too low





As result we have 209 observed candidates preselected on HQS objective prism plates, of which 169 were
rst priority candidates and 40 were second priority ones. 166 objects (79 % from 209 objects) are found to
be either ELGs (161), or quasars (5).
Of 161 ELGs 98 galaxies (61 %) were classied based on the character of their spectra and their
luminosity as Hii/BCGs or probable BCGs.
Two of them (HS 1213+3636A and HS 1311+3628) are low-mass neighbours/satellites of the dwarf
spiral NGC 4214 and of the Im galaxy UGC 8303. As the discussion of the local environment of BCGs is
out of the scope of this paper, we refer to a recent analysis of this issue by Pustilnik et al. (Pustilnik01).
HS 1213+3636B and HS 1423+3945 are SAs in the dwarf spirals NGC 4214 and UGC 9242.
Six ELGs are dicult to classify at all due to their poor signal-to-noise spectra. Six more ELGs were
classied as Active Galactic Nuclei (AGNs): 3 as Seyfert galaxies and 3 as LINERs. The remaining 49 ELGs
are objects with low excitation: either starburst nuclei galaxies (SBN and probable SBN) or their lower mass
analogs { dwarf amorphous nuclear starburst galaxies (DANS or probable DANS).
By keeping a high fraction of BCGs ( 62 % among the rst priority candidates) we continue to have a
high eciency of discovery new BCGs, which is the main goal of the HSS. Since the completeness of the BCG
sample under construction is an important parameter for many follow-up statistical studies, we observed a
randomly selected sample of candidates from our list of second priority candidates. As discussed already in
Paper IV at most 10 % of them turned out to be BCGs. Using additional information from the APM is an
ecient means to pick up these BCGs among the second priority candidates: among 23 objects observed 10
BCGs (43 %) were discovered (Table summary).
Summary of the present status of the survey
Summarizing the results of the Hamburg/SAO survey presented in Papers I through V, we discovered
altogether from the 1-st priority candidates 433 new emission-line objects (25 of them are QSOs), and for
85 known ELGs we got quantitative data for their emission lines. At the moment the total number of
condent or probable blue compact/low-mass Hii-galaxies reaches 360. Relative to all observed 493 ELGs
the fraction of BCGs (360/493 or 73 %) demonstrates the high eciency of the survey to nd this type of
galaxies. 21 more new BCGs and 20 other type ELGs are found among the second priority candidates. To
estimate the total number of BCGs in the HSS zone we should count new BCGs expected from the remaining
candidates and those selected in the HSS, but not observed by us since they already were known from other
surveys. Thus we expect the total number of BCGs in this sky region to be 500. This will be the largest
homogeneous BCG sample in both hemispheres.
Conclusions
We made follow-up spectroscopy of the fth list of candidates from the Hamburg/SAO Survey for ELGs.
Summarizing the results of the spectroscopy, the analysis of spectral information and the discussion above
we draw the following conclusions:
itemize
T he intended methods to detect ELG candidates on the plates of the Hamburg Quasar Survey give a
reasonably high detection rate of emission-line objects. In total, out of both priority categories, we
observed 209 objects among which we found 166 emission-line objects corresponding to a detection rate
of  79 %.
B esides the ELGs we found also 5 new quasars, mostly with Lyα in the wavelength region 4950 −
5100 A (z  3), near the red boundary of the IIIa-J photoplates.
T he high fraction of BCG/Hii galaxies among all observed ELGs (about 61 % in this paper) is in line
with our main goal { to pick up eciently a statistically well selected and deep BCG sample in the sky
region under analysis.
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